Recently many investigations have been reported, devoted to Electron Spin Resonance (E.S.R.) in amorphous silicon and germanium (a-Si and a-Ge). Brodsky and Title [1] made the first studies on sputtered materials and their results have been confirmed in later studies carried out by Agarwal [2] , Connel and Pawlik [3] and Voget-Grote et al. [4] . However, in spite of much experimental data, the nature of the defect centres associated with the E.S.R. signal remains somewhat obscure. It is the effect of exchange or motion on E.S.R. spectra that constitutes the major problem [5] [6] [7] [8] [9] .
In order to determine the role played by exchange, we have developed the measurement of the spinlattice relaxation time, Tl, in evaporated amorphous silicon films, in the temperature range, 4.2 to 300 K, and for spin concentrations ranging from 6 x 1019 to 1.5 x 1020 cm-3. T1 was determined by the modulation method [10] [11] [12] [7] . The influence of the annealing temperature on the spin density of our samples is shown in figure 1 . At 900 K, crystalliza- [14] and Brodsky et al. [26] are also given.
tion is effected and a drastic fall in the number of spins is observed (5 0/ 00 of the initial concentration).
These results are in good agreement with Thomas [14] but are very different from those found by Brodsky et al. [26] [15, 16] . The E.S.R. line is homogeneously broadened as previously shown by saturation experiments [17] . The variations of the signal amplitude with the modulation frequency are typical of a system with a single time constant. The dependences of the relaxation rate T~' on temperature, T, and spin concentration, n, are shown in figure 2 for one unannealed and three annealed samples. At a given temperature, 7~ is proportional to n3 (Fig. 3) . At a figure 4 confirm that the dependence of T~hl is characteristic of a hopping process [19] . Furthermore, To can be determined from the slopes of these lines. The values obtained agree well with those found from electrical measurements [18, 20] . [25] , we have calculated the temperature at which the bottleneck arises for a sample of spin concentration, 1020 cm-3. We obtain 10 K in good agreement with experiment. Furthermore, the calculation leads to an increasing bottleneck temperature when n is increased which is also in accordance with experiment.
In summary, we have investigated spin-lattice relaxation in evaporated a-Si. The influence of annealing on the spin-concentration indicates the paramagnetic states are bound to structural defects. An anomalous high temperature single phonon process is observed and a significant exchange interaction has to be assumed to account for it. A phonon bottleneck is present at helium temperature. Finally, hopping is considered as being responsible for the fast spin-lattice relaxation observed above 100 K.
